Potential application of thymidylate kinase in nucleoside analogue activation in Plasmodium falciparum.
Plasmodium falciparum thymidylate kinase (PfTMPK) shows a broad range of substrate tolerance when compared to the corresponding human enzyme. Besides 2'-deoxythymidine monophosphate (dTMP), PfTMPK can phosphorylate 3'-azido-2',3'-dideoxythymidine monophosphate (AZTMP) very efficiently. In contrast, human thymidylate kinase (hTMPK) is 200 times less active towards AZTMP. We were interested to see if we could use PfTMPK to activate 3'-azido-2',3'-deoxythymidine (AZT) derivatives as a strategy to treat malaria. P. falciparum lacks a pyrimidine nucleoside kinase which usually activates nucleoside and nucleoside analogues to the corresponding monophosphates. Therefore, several prodrug analogues of AZT and related nucleoside monophosphates were prepared and analysed for antiparasitic activity. The prodrugs showed an increase in activity over the parent nucleoside analogues, which showed no inhibition of parasite growth at the concentration tested. The evidence here reported provides a strategy that could be exploited for further anti-malarial design.